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Genetic inactivation of the disorazol biosynthetic genes
As mentioned earlier, ten PKS modules and one NRPS module are encoded in the genes disA-C in the conserved disorazol biosynthetic gene cluster. To confirm that disA-C is involved in the biosynthesis of disorazol, the module was inactivated by disrupting the gene, including the PKS modules 1 and 5 and the NRPS module, on the p15A-dis expression construct (Figure 1) . A 1100 bp fragment conferring chloramphenicol resistance (cm) to the linker region between these modules was separately inserted into the p15A-dis construct by homologous recombination in E.
coli. The modified deletion constructs pDisA, pDisB and pDisC were screened using low-salt LB plates plus chloramphenicol and then verified by restriction analysis (Table S1 ). The successfully modified constructs were then transformed into M.
xanthus DK1622, and the production profile of positive recombinants was analyzed by HPLC-MS ( Figure S6-I ).
The mutant strains no longer produced disorazols. The missing peaks indicate that all these modules and genes are vital for the disorazol biosynthetic pathway. Without any one of these genes, no disorazols are produced. It is, however, still possible that the significant changes in the cluster architecture that were caused by the gene inactivation may have affected the expression of the biosynthetic enzymes (Figure 
